The main aim of this paper was to analyze the actual state of buying and selling cut-flowers in a chosen company. New controlling system was suggested for this company on the basis of collected and consequently separated, compiled and organized data. This system should provide the information on the anticipated development of purchase in the future. The motivation for creating the new system was given by the actual problems appearing due to not very clear and transparent way of flowers buying decision making. Especially considering the decisions about the amount and sorts of cut-flowers booked in advance. The new controlling system was designed in order to improve the current state of warehouse supply chain management. We believe that it would be useful in the process of planning, deciding, controlling and evaluation of orders exactness.
INTRODUCTION
Logistics represents a very important set of activities from the viewpoint of world economy development. Equally important is its role at the level of individual companies. Logistics ensures the optimal flow of information, services and goods [3] . The basic objective of logistics in supply chain management constitutes transporting and placing goods in a way that brings benefits from time, space, and ownership savings at minimal cost [3, 14] .
Increasing the connectivity among companies leads to significant savings in financial and material resources, costs reduction, and what is the most important, to increase in profits and gaining competitive advantage. However, the risk of this system is an unexpected outage of the supply. This causes problems for companies, as the vast majority of them employ the system of maintaining a minimum stock level. Thus, a potential necessity of short term lending occurs in some cases.
Nowadays, due to the competition in the global environment [7] , most of the companies are forced to make improvements in their supply chain management [5] , in order to produce low cost, but high quality products that ensure satisfaction of both customers and suppliers [2] as well as fulfill the market requirements efficiently and dynamically [1] while respecting the increased environmental standards [6] . The essence of the supply chain management strategy is to find a balance between costs, efficiency and quality on the one hand, and chain vulnerability and dependence on the other [12] . It should be remembered that the supply chain management of large companies is different from that applied in small and medium-sized enterprises, whose resources are more limited [15] . That is the reason why this management type is much more important for them. Controlling focuses on those areas where the problems arise most frequently. It is one of the tools to ensure the achievement of business goals. A suitable system of planning, information and control providing the support of the organizational creativity within the management is implemented there, also bridging the gaps in the organizational structure. Thus, the contribution to the effective management of the business is gained. Controlling, as a tool for lean logistics can be applied, already in the research phase. However, it is likewise used in design (see e.g. [16] ), production, process control (see e.g. [10] ), supply (see e.g. [8] ), in the sale and purchase, for example of the flowers.
We discuss the advantages of using controlling, inventory management and cost optimization by controlling approach in this work. The main aim of this paper is to propose a controlling system for the purchase of flowers and to propose statistical processing of the existing data so that the information and numerical values obtained can be applied to simplify the decision making process and the early recognition of the approaching critical periods in the state of cut flowers stock. In this work, the authors went into individual business and reacted to the needs of a particular concrete company from eastern Slovakia. We propose a new method for controlling the sellers of the given company based on the 1-year data. Hence, the proposed system is not a copy of some system that is employed in a similar company. Moreover, this study helps to bridge the gap between the theoretical work and actual practice. Its importance is underlined by the fact that the obtained results were given to the company representatives for implementation into the test phase.
NEED OF THE STUDY
The advantages of controlling can be found in various areas of business activity and can be assessed in several ways: planning, efficiency and management. The ideal ground for controlling is poor planning. Controlling encourages reconsidering one's actions just by comparing the expected and actual state [15] . The utilized planning and management system has a significant impact on business logistics. A traditional system is a system of pressure, where a failed sales strategy causes the accumulation of goods and its surplus in warehouses. Therefore, the pulling system is now increasingly used in the logistics operations process. The system requires permanent information about the market situation. The storage spaces can then serve exclusively for a temporary storage of goods.
The amount of demand is the value that an enterprise can only estimate on the basis of experience, market information, forecasts, and so on. The factors entering the sales process may vary -for example order cycle, shipping time, order preparation or total delivery time. The company has to find the optimal ratio between the storage costs and the cost of insufficient inventorykeeping stocks high enough or risking the loss of profits if stocks are depleted.
The high degree of uncertainty associated with demand and the total time of stock replenishment means that managers are more focused on when to order and not on how much they need to order. The quantity ordered is important to the extent that the number of orders affects [11] .
The key effort of companies is to increase the inventory turnover. If the enterprise has large inventory, increasing the inventory turnover brings an increase in profitability. Excessive efforts to increase the inventory turnover may paradoxically reduce the profitability of an enterprise. Therefore, all changes need to be done systemically, since everything is related. In every business that is trying to be competitive, the effort to optimize in all areas of its management must be discerned, and the inventory does not fade. The controlling approach can create an appropriate cost monitoring system, detect the cost management deficiencies and improve the ways to effectively reduce them. The controlling concept is based on a continuous comparison of the actual costs with the planned ones, detection of the deviations and their, monitoring of the effect of the deviations on the fulfillment of set objectives. This paper does not deal with some theoretical system control, which remains just on the model level. We focus on a specific company, the business subject of which includes the purchase and sale of the flowers. It is located in the east of Slovakia. The necessity of the controlling system design is particularly justified in the case of the corresponding company, which is one of the largest wholesalers of cut flowers and potted plants in Slovakia with annual turnover of about 1.5 million cut roses, 2.2 million carnations, 400 thousand tulips, 500 thousand chrysanthemums and about 85 thousand potted orchids.
The purchase of cut flowers was based only on the experience of the employee responsible for managing the warehouse stock in the surveyed company. For years, the company has been buying flowers from the Dutch stock market through Dutch floral companies. Increasing competition on the Slovak market has prompted the company to look for additional resources and, in particular, more cost-effective forms of purchasing goods. Therefore, the company has entered into contracts with other Dutch florist companies, offering newer items, higher standards of service, transportation, access to information on new trends, and helping to promote a domestic business in Slovakia. Establishing new contacts resulted in an increment in the company's turnover and profit (see Fig. 1 ), mainly after 2007 (branch office in Košice). The company noticed a significant reduction in profit in sales of cut flowers, especially in the Košice branch at the end of 2011. The sales of cut flowers account for up to 68% of the total annual turnover. The company's goal is to maintain this value or increase it to 75%. In order to maintain a leading position in the Slovak market, it is necessary to keep track of the trends in Slovakia, around the world, on floral exchanges and thoroughly review the processes in the company itself, including the purchasing and selling economy as well as to monitor the performance of its employees. Consequently, the company's management came to the conclusion that it will be unavoidable to prepare a report on why this loss of profits has occurred and to propose an effective mechanism to eliminate similar cases in future.
DATA AND METHODS OF THE RESEARCH
This work attempts to present one of the alternatives timely estimation of the unacceptable trend of the company's profitability on the basis of the ongoing (over the year) applied controlling mechanism in order to reverse this situation in a timely manner. Prior to the design of the controlling system itself, it was, on the practical side, intended to conduct a detailed analysis of the current state of planning and management of cut flowers stock. The obtained data were then statistically processed, while the types of the flowers sold in largest quantities, which have the greatest impact on company turnover and affect its profit the most, were determined. The dependencies between buying and selling in individual weeks of the year were derived by the mathematical methods. With regard to sales, turnover and profit data over the 12-month period, weak and strong periods of the year were identified. Finally, on the basis of the previous developments, the expected future development was anticipated and a controlling system was proposed to enable the optimization of the parameters corresponding to the next order.
The processed data were the original data from all the orders and sells of the company during one year. Hence, the results of this study conducted on real data are both valuable and sensitive for this company. Therefore, naturally, its name, as well as the names of its suppliers, were not disclosed in this paper.
Out of the four principal research techniques: study of documents, observations, interviews and questionnaires [4] the first three were employed. The framework of this paper was determined based on the study of the available literature. The observations were made after analysis, selection and evaluation of the collected internal company's documents. Hence, the primary sources of information were obtained through research in the chosen enterprise, whereas the secondary data -through literature research. Both qualitative and quantitative data were gathered. In order to understand the current problems in the company, it was necessary to study the company internal materials, reports, and recent statements. Economic analysis is one of the methods utilized in our research. The company uses it, inter alia, for determination of weak, medium and strong periods concerning demand for cut flowers and the associated average rate of rise in selling prices of flowers in comparison with shopping prices. In this paper, the afore-mentioned method was applied together with the analogy method, mainly to determine the trend of profit development in individual weeks during the calendar year and to propose the measures in case of an unfavorable trend of profit development. Statistics and statistical methods had to be exercised since such an analysis required the processing and evaluation of a large amount of collected data. Particularly, the quark method was practiced in statistical sorting. Some calculations were performed by MS Excel, which was also helpful in generating the graphs of character multiplicity distribution, histograms, polygons and tables. The statistical analysis of the obtained data led to prognosis.
At present, the company's managers buy the cut flowers two or three times a week. The total quantity of the ordered flowers is adjusted to the stock current state at the branch and to the unique orders that customers report in advance. The manager's decision about the flowers quantity that should be ordered as well as about its financial amount is therefore difficult. The experience from past years, so-called weekly reporting tables, intuition and handwritten records from a "stronger" sale period may be helpful.
The weekly reports sent to the central processing from the Košice branch at the Bratislava headquarters served to create an overview of the flowers selling and profit from the sale. The reports presented in Table 1 were not compiled in the branch in Košice, but have been established as part of this project. The first column of the table shows the weeks order, the second column the cut flowers sale expressed in purchase prices (excluding VAT), the third column quantifies the percentage profit achieved from the sale of cut flowers in particular week and the last one is the total net sales revenue (excluding VAT) for individual weeks. The red colored values represent the most relevant periods for the company (Valentine's Day, Women's Day, Mother's Day).
The percentage profit from the sale of cut flowers ranged from 20% to 25% for most of the year. As can be deduced from Table 1 and Figure 2 , in the 41st week of 2011, the percentage of profit from the cut flowers sale fell sharply to about 5%. The reason could be the unscheduled delivery of flowers one or two weeks back and the subsequent discounting below the purchase price.
The table of cut flowers purchase for 2011 was created by processing all the incoming invoices for the stated year, by selecting sale of the best-selling cut flowers as well as the funds spent to buy flowers from individual suppliers. The weeks with strong sales were identified and potential causes (e.g. 6. week -Valentine's Day, 9. week -Women's Day) were analyzed there. The quantities of the most purchased cut flowers were also calculated in pieces for 2011; next, the average weekly sales of individual types of flowers were counted and weeks with demand for individual species of flowers higher by at least 50% than the general annual average were identified. The variability in the quantity of individual flower purchases was also captured by the graphs expressing purchase of each species of cut flowers, see Fig. 3 . Overall, the best-selling plant was the rose. It was sold weekly on an average of 5,625 units, but the sales amplitude reached a value of 11,840 units in one week. The resulting data were table-processed. The company did not handle any form of such table and did not have any similar report until the realization of this work.
RESULTS AND DISCUSSIONS
Our study identified a missing database as one of the main causes of the company's negative results. There was no processed statistical data within the Košice branch that would transparently monitor the movement of flowers and goods in stock, with purchase and sale categorized by product range. Moreover, even if the headquarters in Bratislava has any statistical indicators, they are not provided for the branch in Košice. As part of the record keeping, only manual records were kept on several "stronger" seasons of flower sales, but they are inadequate. There are no records about the range of cut flowers sold, the weekly balance in stock, likewise the amount of flowers that have been depreciated. The only figure available once a year is the value of the remaining cut flowers from 2010 to the 31st December 2010 (indication D 0 ). The balance of "living" goods in the warehouse adversely affects the profit, as the quality of the flowers diminishes proportionally to the length of the "stay" in the warehouse. This results in a reduction in the selling price. The ideal situation occurs when the cut flowers are sold within three days from the day of delivery to the warehouse. Fresh goods arrive after three days, so the goods that remained in the warehouse from the previous delivery must be discounted. Under unfavorable conditions, the cut flowers can be sold at a lower price than they were bought and in the worst case they become unsellable, thus the whole value of the goods is debited to the company.
The absence of any control system has led to worsening the economic performance, a drop in profit and customer outflows to competition in the company in the past. The company's management decided to quickly resolve the adverse situation and implement a control mechanism to plan and manage the purchase of flowers through assessing the situation at the end of 2011. The proposed solution is to introduce a controlling system that continuously, on a weekly basis, monitors the development of the purchase and sale of cut flowers. Although the controlling system itself is based mainly on a table shown in the Table 2 , a number of other spreadsheets, reports and graphs compiled during this project serve to make sales more transparent and as an aid to making the right decisions about the size of orders for specific week. The complete table can be found in [13] . Table 2 allows to closely monitor purchase, sale and clearance sale as well as the continuously reached profit from the sale of cut flowers in the company. In the context of the proposed controlling, the comparison of the realized profit with the expected one indicates the trend of the profit development as well as allows to respond to market needs in a timely manner and to avoid critically low values. All data are the result of invoice, delivery notes and weekly reports processing in the table for 2011.
Fig. 3. Purchase of cut roses (in thousands of pieces) in 2011
Column A contains weekly reference number of the year to which the data in the concrete row relates. Columns B to E provide an overview of flower purchases from individual suppliers quoted in euros and the frequency of purchases from individual suppliers. From column F it is possible to deduct the total value of flowers purchased in each week of 2011 from all suppliers together. In this column, the weeks when the company expects higher overall sales profit are marked by a darker color. The value in column F is the total amount in euros that the company spent to buy cut flowers from all suppliers together in the given week. This sum, let us call it O i , consists of 2 components A i and D i (1) .
where: Ai represents the purchase price of flowers that have been bought but also sold in the current week in euros. D i represents the purchase price of flowers, which have been bought in the current week, but failed to sell, so they remain for clearance sale in euros.
Column G contains the sum in euros for which the flowers actually sold in the current week were bought. The amount is stated without profit. The value in column G, denoted by B i , consists of 2 components A i and D i-1 (2) .
D i-1 is the purchase price of flowers from the clearance sale from previous week in euros. Within the project, a statistical model has been created, based on the real situation, and therefore the assumption that the flowers older than 2 weeks are unmarketable for the warehouse, must go to depreciation. Therefore, the statistical model does not consider the clearance sale of flowers for 3 weeks or more back, because the occurrence of such situations is very rare and thus not statistically significant.
Column H represents the actual profit from flowers sale in individual weeks, expressed as a percentage. The sales price of flowers sold in particular week is given in column I in euro. This value, denoted z i , is given by the relation stated below (3) .
The average rate of increase in the price of fresh flowers sold in a given week, the purchase price of which was A i is c i . The average rate of increase in the price of flowers from the clearance sale sold in the current week, but bought in the previous week for the D i-1 price is d i .
The type of week depending on the expected profit (desired by company) is marked in column J. In this connection, type 1 means expected high profit in the range <25%, 28%) indicated by gray color which is achievable if the value of the purchase price of goods increases by an average of 45%. Type 2 represents the expected moderate profit in the range of <22%, 25%) marked with a purple color, which is achievable if the purchase price of goods increases by an average of 35%. The last type 3 is the expected weaker profit in the range of <19%, 22%) highlighted in blue, which can be achieved by increasing the purchase price of flowers 1.25 times. The expectations result from the company's strategic plan.
The average rate of increase in the price of flowers compared to the purchase price is expressed in terms of the expected sales profit (column J) at 1.25, 1.35 and 1.45 in column L. Column K shows the average rate of increase in the purchase price of flowers that were bought last week but failed to sell. They are therefore the flowers from the clearance sale sold in the current week with a lower percentage increase compared to fresh flowers. The information about the size of the clearance sale (D i ) is presented in the column M. Through this argument, it is possible to judge the sufficiency (or shortage) of the flowers for sale to customers until the time when fresh goods will be delivered. Column M contains the amount in euros for which the flowers that were not sold and which remain in the sales status in the next week that were bought in the current week. So far, the company has not been collecting such data over the course of the year and has not consistently monitored the amount of balances for the next week. This figure was known only once a year at the end of the year. This value is indicated by D 0 = 7,954.42 euros. Other values D i , i > 1 were determined using mathematical relations and MS Excel. Column N, by utilizing mathematical relations filtered, includes the purchase price of flowers that were bought but also sold in the same week. The column O expresses the degree of marketability of flowers from the clearance sale, which varies throughout the year. It is lower in summer than in winter. The data were consulted with the leader of warehouse. Column P presents the profit development trend expressed by the color scale in pursuance of Table 3 . Depending on the color, each week is ranked in one of five levels in relation to the achieved profit.
By choosing the type of week, the manager decides what profit is expected in the particular week. He monitors the situation in previous weeks and verifies his past decisions employing a controlling system table. He is able to see how many flowers (what value in euros) he bought, how much of them he sold with the expected profit and how much he sold in clearance sale in the next week from the data in the table. If the color yellow and ocher occur in the column "Trend", the manager can clearly proclaim that his previous decisions were wrong. Through the table, he is able to recognize early that the development is negative and it is needed to review the next steps. He can point to the need for lower or higher purchase of cut flowers, to reduce or increase the percentage of increase in the purchase price of flowers.
It is obvious that the fall to so-called red numbers is not some jump, but the result of accumulating mistaken decisions from the past. However, this also applies in reverse. Therefore, it is necessary to monitor the development of profit at least at two-week intervals. While deciding on the size and species composition of the ordered flowers, the reports of the purchased and sold individual species of flowers in the same period in previous years can be helpful. In each week, there is information about how much the company was able to sell to customers. Nevertheless, there is no record whether the purchased quantity was sufficient. Another recommendation for the company was therefore to keep the database of these data, too.
The research that has begun with this work is far from complete. From the four main research phases, i.e. vision, plan, implementation of results in practice and evaluation of utility, the project has just passed the first two and is located in the third one -the test part.
CONCLUSIONS
In this paper we proposed a tool, the controlling system, which aims at optimizing the orders of a specific company. We agree with [9] that the tool itself does not lead to improvements per se. The practical use of the tool bridges the gap between theoretical work and practice, and moves one step towards a better cooperation with the suppliers.
The first and most important advantage of the offered controlling system for the company is the suggested way of data processing and data archiving and next registering the purchase and sale of cut flowers, which form almost 68% of the company's turnover. First of all, it gives the information on how often to track the data, what data to track as well as how to collect and organize them. What is even more important it gives the information on how to subsequently identify the trends in profit development from them. By monitoring trends results, i.e. the color scale (from dark blue through green, yellow, ocher to red color), the manager reveals the accuracy of his previous decisions, favorable or unfavorable profit development that was expected by the company in a given week. The area of yellow and ocher color highlights the need for change. This may be an increase / decrease in the purchase of cut flowers, or a reassessment of the particular week's inclusion into another type of week. Updating the table of the controlling system is quite simple, but requires regular recording the required data (on a weekly basis). It serves as a guide in deciding what quantity of goods to order for next week to meet customers' requirements.
In the process of creating the main table of the controlling system, a series of extra reports and graphs emerged that ultimately lead to sales clarity. What is more, they serve as a means of appropriate deciding on the size of the orders for certain week.
The table of the controlling system for planning and managing purchases would have a much higher informative value if the records had been processed in a few years back. It would be possible to compare year-on-year average profits, trends, value of purchases increased by valorization and, last but not least, what kind of cut flowers the consumers preferred in specific week plus in what quantity.
The lack of a controlling system is tantamount to the impossibility to estimate the response of customers in a given week. However, this is a variable that cannot be calculated by any system. Although each statistical system of the data in its evaluation has to be measured with a high degree of randomness (especially if it relates to customer behavior), the comparison of statistical data itself over the same period during several consecutive years has its noticeable value. According to the statement of the warehouse manager (testing runs since October 2012), the collected data for 2011 are a great help when ordering the goods. Another great help for the company is the designed table of "Best-selling cut flowers for 2011", where the purchase of roses, carnations, chrysanthemums, anthuriums, gerberas and lilies is calculated in weeks. Even in this case, the processing of several years back gives the company even more relevant information about the quantity of individual types of best-selling cut flowers, thus giving the possibility of year-to-year comparison. In the testing process, there also occurred a need to capture the sale of the individual species and thus to complete the circulation of the purchased species of the best-selling cut flowers.
From the practical point of view, the first test results of the proposed controlling system show that it is a suitable tool for continuously tracking profit trends from flower sales as it can greatly eliminate the current uncertainty in order size decision making, control the balance of cut flowers in the warehouse, track the sales trend on a weekly basis and allows for timeliness in the event of adverse sales developments.
The results of this study were given to the representatives of the company for implementation in the test phase. After one year, the results will be compared and if appropriate, some changes will be suggested. Although the final controlling system should be well-made only afterwards, the conclusions of this study as well as pretreatment of the data and their analysis have already been highly evaluated by the representatives of the company. This fact underlines the importance of the presented work.
